We consider the space-time behavior of scattering solutions to the Schrodinger equation
Note that (0.1) with (0.2) imply (HO) and (Hl)+ (see, e.g., [5] , [14] and [16] ). Furthermore, our hypotheses are satisfied even when V has some singularities (see [1] and [14] ).
We also remark that if, for simplicity, ^eCJGR 71 ), then
holds for any a, fi^R with a+fi=n/2 and /3^0 (see [4] [5] [6] [7] , [17] and [18] ; see also [3] and [16] ). It is clear that H 0 satisfies our assumptions and that Therefore, the theorem above clarifies the reason why (0.5) is optimal (0.5) is one of the essential estimates in the scattering theory, especially in the proof of the existence of wave operators by the Cook-Kuroda method. (Concerning this method, see also [15] .)
We shall prove Theorem 1 in §2. The proof uses i sine-dependent method and some simple calculus. This method is based on the lower-bound estimates developed by the author in [13] .
Our second result gives lower bounds of decay order in space-time of scattering solutions to the Schrodinger equations : for some C, e>0. We shall prove the theorem in the following cases :
1) The case a<n/2.
Set p= 2(n+e)/(n-2a). We remark that (2.2) £=2+2(2a+£)/(n-2a)>2
and that (2.3) -n-/>(a-n/2)=6>0. 
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From Theorem A, we conclude that 0=0=
2) The case a=n/2. On the other hand, we find (2.9) ll«-" ir #||Lici*i<.»,<*'«)^Cai B fe / »" +fl^-/(n/2+a) for all t^l.
Hence, e~U H^ satisfies both (Bl) and (B2). In view of Theorem B, we obtain 0=0.
This completes the proof. We consider a partial differential operator P(-id) in R m (m^l) with constant coefficients.
Hormander [2] where l+2/n<p<a(n] with a(n) := + oo (n = l, 2) and a(n) :=(n+2)/(n-2) (w^3). We easily obtain:
For any <p^M\{Q} with 70, x$^M, the unique mild solution u of (NLS) has the estimate limmf R~l\ ± \u (x, t] See also [13] for lower bounds of L p -decay in time for solutions to (NLS).
